
PTS File No: 37021
Client: CH2M Hill

PROJECT NAME: Omega Chemical OV-2
PROJECT NO:

METHODOLOGY: API RP40 ASTM D425M API RP40
TOTAL TOTAL FRACTION

SAMPLE AIR WATER PORE FLUID (3) ORGANIC ORGANIC
SAMPLE DEPTH, ORIENTATION DRY BULK, GRAIN, TOTAL, FILLED, FILLED, EFFECTIVE, SATURATIONS, CARBON, CARBON,

ID. ft. (1) % weight cm3/cm3 g/cm3 g/cm3 cm3/cm3 cm3/cm3 cm3/cm3 cm3/cm3 % Pv mg/kg g/g

OC2-SSRA4A-S-0-286 11-11.5 V 18.7 0.304 1.63 2.63 0.381 0.077 0.304 0.076 79.8 2900 2.90E-03

OC2-SSRA4A-S-0-287 18-18.5 V 9.2 0.152 1.65 2.64 0.373 0.221 0.152 0.063 40.7 3000 3.00E-03

OC2-SSRA4A-S-0-288 32-32.5 V 17.9 0.279 1.56 2.71 0.424 0.145 0.279 0.217 65.9 1350 1.35E-03

PHYSICAL PROPERTIES DATA - VAPOR TRANSPORT PACKAGE

PTS Laboratories

335392.FI.01

WALKLEY-BLACKAPI RP40/ASTM D2216 API RP40 API RP40

MOISTURE
 CONTENT,

DENSITY
POROSITY (2)

(1) Sample Orientation: H = horizontal; V = vertical (2) Total Porosity = no pore fluids in  place; all interconnected pore channels; Air Filled = pore channels not occupied by pore fluids, native sample; Effective = drainage 
porosity (3) Water = 0.9996 g/cc;   Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not Detected



PTS File No: 37021
Client: CH2M Hill

PROJECT NAME: Omega Chemical OV-2
PROJECT NO:

EFFECTIVE SPECIFIC SPECIFIC INTRINSIC
SAMPLE PERMEABILITY PERMEABILITY PERMEABILITY HYDRAULIC PERMEABILITY

SAMPLE DEPTH, ORIENTATION TO AIR (2), TO AIR (3), TO WATER (4), CONDUCTIVITY (4), TO WATER (4),
ID. ft. (1) millidarcy millidarcy millidarcy cm/s cm2

OC2-SSRA4A-S-0-286 11-11.5 V 1.91 33.3 1.77 1.64E-06 1.74E-11

OC2-SSRA4A-S-0-287 18-18.5 V 1.31 5.15 0.459 4.19E-07 4.53E-12

OC2-SSRA4A-S-0-288 32-32.5 V 4.30 92.2 5.28 4.83E-06 5.21E-11

PTS Laboratories

335392.FI.01

METHODOLOGY: API RP40 API RP40 / ASTM D5084
25 PSI CONFINING PRESSURE 25 PSI CONFINING PRESSURE

PERMEABILITY  DATA - VAPOR TRANSPORT PACKAGE

(1) Sample Orientation: H = horizontal, V = vertical, R = remold     (2) Native State = As received with pore fluids in place;    (3) Specific = without moisture;    (4) 
Permeability to water and conductivity measured at saturated conditions 



PTS File No: 37021
Client: CH2M Hill

PROJECT NAME: Omega Chemical OV-2
PROJECT NO:

METHODS: ASTM D4318 ASTM D2487 USDA
USCS / PLASTICITY USCS USDA (2)

SAMPLE DEPTH, LIQUID PLASTIC PLASTICITY CHART SYMBOL CLASSIFICATION, SOIL TEXTURE
ID. ft. LIMIT LIMIT INDEX (Fines: <#40 Sieve) Group Symbol: Name SCHEME

OC2-SSRA4A-S-0-286 11-11.5 37.1 17.1 20.0 CL CL: Lean clay with sand Silt loam

OC2-SSRA4A-S-0-287 18-18.5 36.9 17.6 19.3 CL CL: Lean clay with sand Silt loam

OC2-SSRA4A-S-0-288 32-32.5 23.0 NP ML: Sandy silt Loam

SOIL CLASSIFICATION DATA - VAPOR TRANSPORT PACKAGE

PTS Laboratories

335392.FI.01

NON-PLASTIC

ASTM D4318
ATTERBERG LIMITS

(1) Silt assumed as fine fraction for NON-PLASTIC (NP) samples. (2) Sand considered to be >No. 200 sieve for USDA SOIL TEXTURE SCHEME.



PTS Laboratories, Inc. CH2M Hill
PTS File No: 37021

PROJECT NAME: Omega Chemical OV2
PROJECT NO: 335392.FI.01

Median Particle Size Distribution, wt. percent Silt
Mean Grain Size Grain Size Sand Size & 

Sample ID Depth, ft. Description (1) mm Gravel Coarse Medium Fine Silt Clay Clay

OC2-SSRA4A-S-0-286 11-11.5 Silt 0.019 0.00 0.00 4.01 21.68 53.05 21.26 74.31

OC2-SSRA4A-S-0-287 18-18.5 Silt 0.013 0.00 0.00 1.82 18.18 54.26 25.74 80.00

OC2-SSRA4A-S-0-288 32-32.5 Silt 0.063 0.00 0.00 4.62 39.44 48.17 7.77 55.94

PARTICLE SIZE SUMMARY
(METHODOLOGY:  ASTM  D422/D4464M)

(1) Based on Mean from Trask



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: CH2M Hill PTS File No: 37021
Project: Omega Chemical OV2 Sample ID: OC2-SSRA4A-S-0-286
Project No: 335392.FI.01 Depth, ft: 11-11.5

Sample Increment Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 1.49 0.0140 0.355
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 2.34 0.0078 0.198
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 2.97 0.0050 0.127
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 3.70 0.0030 0.077
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 4.85 0.0014 0.035
0.0331 0.841 0.25 20 0.03 0.03 0.03 50 5.69 0.0008 0.019
0.0278 0.707 0.50 25 0.46 0.46 0.49 60 6.49 0.0004 0.011
0.0234 0.595 0.75 30 1.15 1.15 1.64 75 7.42 0.0002 0.006
0.0197 0.500 1.00 35 1.20 1.20 2.84 84 8.12 0.0001 0.004
0.0166 0.420 1.25 40 1.17 1.17 4.01 90 8.66 0.0001 0.002
0.0139 0.354 1.50 45 1.01 1.01 5.02 95 9.30 0.0001 0.002
0.0117 0.297 1.75 50 1.45 1.45 6.47
0.0098 0.250 2.00 60 1.31 1.31 7.78 Measure Trask Inman Folk-Ward
0.0083 0.210 2.25 70 1.53 1.53 9.31 Median, phi 5.69 5.69 5.69
0.0070 0.177 2.50 80 1.94 1.94 11.25 Median, in. 0.0008 0.0008 0.0008
0.0059 0.149 2.75 100 2.39 2.39 13.64 Median, mm 0.019 0.019 0.019
0.0049 0.125 3.00 120 2.63 2.63 16.27
0.0041 0.105 3.25 140 2.83 2.83 19.10 Mean, phi 4.59 5.55 5.60
0.0035 0.088 3.50 170 3.15 3.15 22.25 Mean, in. 0.0016 0.0008 0.0008
0.0029 0.074 3.75 200 3.44 3.44 25.69 Mean, mm 0.041 0.021 0.021
0.0025 0.063 4.00 230 3.49 3.49 29.18
0.0021 0.053 4.25 270 3.33 3.33 32.51 Sorting 3.627 2.573 2.469

0.00174 0.0442 4.50 325 3.19 3.19 35.70 Skewness 1.096 -0.056 -0.066
0.00146 0.0372 4.75 400 3.11 3.11 38.81 Kurtosis 0.182 0.517 0.860
0.00123 0.0313 5.00 450 3.06 3.06 41.87 Grain Size Description Silt
0.000986 0.0250 5.32 500 3.81 3.81 45.68 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 3.73 3.73 49.41
0.000615 0.0156 6.00 4.13 4.13 53.54 Description Retained Weight
0.000435 0.0110 6.50 6.60 6.60 60.14 on Sieve # Percent
0.000308 0.00781 7.00 8.00 8.00 68.14 Gravel 4 0.00
0.000197 0.00500 7.65 10.60 10.60 78.74 Coarse Sand 10 0.00
0.000077 0.00195 9.00 15.00 15.00 93.74 Medium Sand 40 4.01
0.000038 0.000977 10.00 4.21 4.21 97.95 Fine Sand 200 21.68
0.000019 0.000488 11.00 1.86 1.86 99.81 Silt >0.005 mm 53.05
0.000015 0.000375 11.38 0.19 0.19 100.00 Clay <0.005 mm 21.26
TOTALS 100.00 100.00 100.00 Total 100

 © PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: CH2M Hill PTS File No: 37021
Project: Omega Chemical OV2 Sample ID: OC2-SSRA4A-S-0-287
Project No: 335392.FI.01 Depth, ft: 18-18.5

Sample Increment Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 2.09 0.0092 0.234
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 2.77 0.0058 0.147
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 3.40 0.0037 0.094
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 4.14 0.0022 0.057
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 5.48 0.0009 0.022
0.0331 0.841 0.25 20 0.01 0.01 0.01 50 6.32 0.0005 0.013
0.0278 0.707 0.50 25 0.15 0.15 0.16 60 6.92 0.0003 0.008
0.0234 0.595 0.75 30 0.47 0.47 0.63 75 7.70 0.0002 0.005
0.0197 0.500 1.00 35 0.60 0.60 1.23 84 8.35 0.0001 0.003
0.0166 0.420 1.25 40 0.59 0.59 1.82 90 8.79 0.0001 0.002
0.0139 0.354 1.50 45 0.52 0.52 2.34 95 9.42 0.0001 0.001
0.0117 0.297 1.75 50 0.96 0.96 3.30
0.0098 0.250 2.00 60 1.15 1.15 4.45 Measure Trask Inman Folk-Ward
0.0083 0.210 2.25 70 1.47 1.47 5.92 Median, phi 6.32 6.32 6.32
0.0070 0.177 2.50 80 1.80 1.80 7.72 Median, in. 0.0005 0.0005 0.0005
0.0059 0.149 2.75 100 2.10 2.10 9.82 Median, mm 0.013 0.013 0.013
0.0049 0.125 3.00 120 2.24 2.24 12.05
0.0041 0.105 3.25 140 2.33 2.33 14.38 Mean, phi 5.02 5.88 6.02
0.0035 0.088 3.50 170 2.61 2.61 16.99 Mean, in. 0.0012 0.0007 0.0006
0.0029 0.074 3.75 200 3.01 3.01 20.00 Mean, mm 0.031 0.017 0.015
0.0025 0.063 4.00 230 3.25 3.25 23.25
0.0021 0.053 4.25 270 3.16 3.16 26.41 Sorting 3.434 2.473 2.347

0.00174 0.0442 4.50 325 2.91 2.91 29.32 Skewness 1.317 -0.177 -0.165
0.00146 0.0372 4.75 400 2.74 2.74 32.06 Kurtosis 0.180 0.481 0.844
0.00123 0.0313 5.00 450 2.71 2.71 34.77 Grain Size Description Silt
0.000986 0.0250 5.32 500 3.52 3.52 38.28 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 3.54 3.54 41.82
0.000615 0.0156 6.00 3.93 3.93 45.75 Description Retained Weight
0.000435 0.0110 6.50 6.72 6.72 52.47 on Sieve # Percent
0.000308 0.00781 7.00 9.00 9.00 61.47 Gravel 4 0.00
0.000197 0.00500 7.65 12.80 12.79 74.26 Coarse Sand 10 0.00
0.000077 0.00195 9.00 18.70 18.69 92.95 Medium Sand 40 1.82
0.000038 0.000977 10.00 4.86 4.86 97.81 Fine Sand 200 18.18
0.000019 0.000488 11.00 1.98 1.98 99.79 Silt >0.005 mm 54.26
0.000015 0.000375 11.38 0.21 0.21 100.00 Clay <0.005 mm 25.74
TOTALS 100.00 100.00 100.00 Total 100

 © PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: CH2M Hill PTS File No: 37021
Project: Omega Chemical OV2 Sample ID: OC2-SSRA4A-S-0-288
Project No: 335392.FI.01 Depth, ft: 32-32.5

Sample Increment Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 1.36 0.0153 0.389
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 2.21 0.0085 0.217
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 2.61 0.0064 0.164
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 3.02 0.0049 0.123
0.0468 1.189 -0.25 16 0.04 0.04 0.04 40 3.59 0.0033 0.083
0.0331 0.841 0.25 20 0.76 0.76 0.80 50 3.99 0.0025 0.063
0.0278 0.707 0.50 25 0.71 0.71 1.51 60 4.49 0.0018 0.044
0.0234 0.595 0.75 30 0.92 0.92 2.43 75 5.53 0.0009 0.022
0.0197 0.500 1.00 35 1.10 1.10 3.53 84 6.43 0.0005 0.012
0.0166 0.420 1.25 40 1.09 1.09 4.62 90 7.27 0.0003 0.006
0.0139 0.354 1.50 45 0.85 0.85 5.47 95 8.42 0.0001 0.003
0.0117 0.297 1.75 50 1.24 1.24 6.71
0.0098 0.250 2.00 60 1.44 1.44 8.15 Measure Trask Inman Folk-Ward
0.0083 0.210 2.25 70 2.24 2.24 10.39 Median, phi 3.99 3.99 3.99
0.0070 0.177 2.50 80 3.44 3.44 13.83 Median, in. 0.0025 0.0025 0.0025
0.0059 0.149 2.75 100 4.83 4.83 18.66 Median, mm 0.063 0.063 0.063
0.0049 0.125 3.00 120 5.84 5.84 24.50
0.0041 0.105 3.25 140 6.40 6.40 30.90 Mean, phi 3.79 4.52 4.34
0.0035 0.088 3.50 170 6.63 6.63 37.53 Mean, in. 0.0029 0.0017 0.0019
0.0029 0.074 3.75 200 6.53 6.53 44.06 Mean, mm 0.072 0.044 0.049
0.0025 0.063 4.00 230 6.08 6.08 50.14
0.0021 0.053 4.25 270 5.37 5.37 55.51 Sorting 2.389 1.908 2.023

0.00174 0.0442 4.50 325 4.67 4.67 60.18 Skewness 0.823 0.276 0.265
0.00146 0.0372 4.75 400 4.12 4.12 64.30 Kurtosis 0.242 0.849 1.151
0.00123 0.0313 5.00 450 3.75 3.75 68.05 Grain Size Description Silt
0.000986 0.0250 5.32 500 4.36 4.36 72.41 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 3.91 3.91 76.32
0.000615 0.0156 6.00 3.82 3.82 80.14 Description Retained Weight
0.000435 0.0110 6.50 4.51 4.51 84.65 on Sieve # Percent
0.000308 0.00781 7.00 3.75 3.75 88.40 Gravel 4 0.00
0.000197 0.00500 7.65 3.83 3.83 92.23 Coarse Sand 10 0.00
0.000077 0.00195 9.00 4.87 4.87 97.10 Medium Sand 40 4.62
0.000038 0.000977 10.00 1.84 1.84 98.94 Fine Sand 200 39.44
0.000019 0.000488 11.00 0.96 0.96 99.90 Silt >0.005 mm 48.17
0.000015 0.000375 11.38 0.10 0.10 100.00 Clay <0.005 mm 7.77
TOTALS 100.00 100.00 100.00 Total 100

 © PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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